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Dear  Governor 


Byrne:  /$)  j)/j  >  ,./  £>-  H 


Inclosed  is  the  Phase  I  Inspection  Report  for  Lake  Stockwell  Dam  in 
Burlington  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam’s 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
v.pv.*ational  performance,  Lake  Stockwell  Dam,  initially  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  Docem-lal 
structure  as  a  result  of  this  inspection,  is  judged  to  be  in  fair  overall 
condition.  The  dam’s  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  11  percent  of  the  One  Hundred  Year  Flood  would  cause  the  dam 
to  be  overtopped.  To  ensure  adequacy  of  the  structure,  the  following  actions 
as  a  minimum,  are  recommended: 

.a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 


b.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 


(1)  The  eroded  downstream  slope  of  the  dam  embankment  at  the 
spillway  should  be  regraded,  compacted,  and  topped  with  suitable  slope 
paving. 

(2)  The  timber  spillway  should  be  inspected  and  repaired  as 
required. 


(3)  Remove  all  dead  trees  from  the  embankment 
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,  Honorable  Brendan  T.  Byrne 

(4)  Further  engineering  studies  should  be  conducted  to  investigate 
the  seepage  near  the  abutments. 

c.  The  owners  should  develop  written  operating  procedures  and  a 
periodic  maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year 
from  the  date  of  approval  of  this  report. 

*  d.  The  owners  should  develop  an  emergency  action  plan  and  downstream 
warning  system  within  six  months  from  the  date  of  approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 

also  be  sent  to  Congressman  Forsythe  of  the  Sixth  District.  Under  the 

provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 

cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Inspection  will  be  the  implementation 
of  the  recoumicnJatioii-  as  a  result  of  the  inspection.  We  accordingly 

request  that  we  be  advised  ot  proposed  actions  taken  by  the  State  to 

implement  our  recommendations. 

Sincerely, 


1  Incl 
As  stated 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E. ,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O’Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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This  dam  was  inspected  on  12  November  1979  by  Louis  Berger  and  Associates, 

Inc.,  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
92-367. 

Lake  Stockwell  Dam,  initially  listed  as  a  high  hazard  potential  structure, 
but  reduced  to  a  significant  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  fair  overall  condition.  The  dam's  spillway 
is  considered  inadequate  because  a  flow  equivalent  to  11  percent  of  the  One 
Hundred  Year  Flood  would  cause  the  dam  to  be  overtopped.  To  ensure  adequacy 
of  the  structure,  the  following  actions  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 

professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 

(1)  The  ere  Jed  downstream  slope  of  the  dam  *  embankment  at  the 

spillway  should  be  regraded,  compacted,  and  topped  with  suitable  slope 
paving. 

(2)  The  timber  spillway  should  be  inspected  and  repaired  as 

required. 

(3)  Remove  all  dead  trees  from  the  embankment. 

(4)  Further  engineering  studies  should  be  conducted  to  investigate 
the  seepage  near  the  abutments. 

c.  The  owners  should  develop  written  operating  procedures  and  a 

periodic  maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year 
from  the  date  of  approval  of  this  report. 

d.  The  owners  should  develop  an  emergency  action  plan  and  downstream 
warning  system  within  six  months  from  the  date  of  approval  of  this  report. 


Colonel,  Corps  of  Engineers 
District  Engineer 


DATE:  \Jc/£s 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Lake  Stockwell  Dam  Fed  ID#  NJ  00422  and 

NJ  ID#  423 


State  Located  New  Jersey _ 

County  Located  Burlington _ 

Coordinates  Lat.  3950.8  -  Long.  7447.0 
Stream  Unnamed  Tributary  of  Haynes  Creek 
Date  of  Inspection  12  November  1979 _ 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Lake  Stockwell  dam  is  assessed  to  be  in  a  fair  overall 
condition.  It  is  recommended  that  the  hazard  classification 
be  dov/ngraded  to  significant  as  overtopping  or  collapse 
would  cause  only  minimal  downstream  property  damage. 

Remedial  actions  to  be  undertaken  in  the  future  are  1) 
regrade  and  protect  with  slope  paving  the  downstream 
embankment  at  spillway,  2)  conduct  additional  inspection,  3) 
remove  dead  trees  and  root  systems  and  make  necessary 
repairs  to  the  spillway.  Further  engineering  studies  should 
also  be  conducted  to  investigate  the  seepage  near  the 
abutments. 

The  spillway  capacity  cf  the  dam  can  accommodate  only  10%  of 
the  design  flood  and  additional  hydraulic  studies  are 
recommended  in  view  of  the  hazard  classification. 


Rudolph  N^ubel  P. 

Vice  President 

Louis  Berger  &  Associates, 


Inc. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  LAKE  STOCKWELL  DAM  FED  ID#  NJ  00422 


SECTION  1  -  PROJECT  INFORMATION 


GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  Contract  FPM-36  between  Louis 
Berger  &  Associates,  Inc.  and  the  State  of  New 
Jersey  and  its  Department  of  Environmental 
Protection,  Divison  of  Water  Resources.  The 
State,  in  turn,  is  under  agreement  with  the  U.S. 
Army  Engineer  District,  Philadelphia,  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Lake 
Stockwell  Dam  and  appurtenant  structures  and  to 
determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Lake  Stockwell  Dam  is  an  earth  embankment 
approximately  260  feet  long,  some  200  feet  of 
which  forms  the  embankment  of  an  unpaved  roadway 
to  Y.M.C.A.  Camp  Ockanickon.  The  crest  along  the 
road  is  20  feet  wide,  maximum  height  is  12  feet, 
and  slopes  are  steep  (approximately  1:1)  and  brush 
covered.  The  lake  is  a  recreation  facility  for 
the  summer  camp  in  a  heavily  wooded  setting.  A 
timber  box  or  standpipe  spillway  structure 
occupies  a  central  location  of  the  embankment,  and 
contains  manually  removable  flashboards.  The 
spillway  represents  at  least  the  second  similar 
structure  at  the  site  over  a  45  year  span.  A 
relatively  low  area  near  the  left  abutment  is 
designated  an  auxiliary  spillway  which  discharges 
in  a  dispersed  fashion  through  woodland. 
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b.  Location 

Lake  Stockwell  Dam  is  located  within  the  Y.M.C.A. 
Camp  Ockanickon  boundaries  near  the  Borough  of 
Medford  Lakes,  Burlington  County,  New  Jersey.  The 
dam  is  approximately  3.2  miles  southwest  of  the 
intersection  of  Route  70  and  Route  206  and  is 
built  across  the  Sharps  Branch  of  Haynes  Creek  and 
is  immediately  upstream  of  Upper  Aetna  Lake. 

c.  Size  Classification 

The  Lake  Stockwell  Dam  has  a  maximum  height  of  12 
feet  and  a  maximum  storage  capacity  of  176 
acre-feet.  Accordingly,  this  dam  is  in  the  small 
size  category  as  defined  by  the  criteria  in  the 
Recommended  Guidelines  for  Safety  Inspection  of 
Dams  (maximum  storage  less  than  1,000  acre-feet 
and  height  less  than  40  feet) . 

d.  Hazard  Classification 

Based  on  the  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a  failure  moderate 
damage  could  be  inflicted  on  downstream  property 
with  a  modest  potential  for  loss  of  life, 
the  dam  is  classified  as  a  significant  hazard. 
Upper  Aetna  Lake  is  almost  immediately  downstream 
and  is  solidly  ringed  with  homes  only  a  few  feet 
above  normal  flood  elevation.  A  failure  at  Lake 
Stockwell  could  conceivably  cause  a  breach  in 
Upper  Aetna  Lake  Dam,  discharging  both  lakes  into 
Lower  Aetna  Lake  (which  is  similarly  intensively 
developed  at  marginal  elevations).  If  both  of 
these  downstream  dams  failed  under  the  triggering 
effect  of  a  Lake  Stockwell  Dam  failure,  additional 
damage  could  also  be  inflicted  on  property 
still  further  downstream,  unlike  that  envisioned 
from  the  failure  limited  to  one  or  both  of  the 
lower  dams  without  further  contribution  from  the 
upstream  pool.  Additionally,  there  -.re  still 
other  lakes  upstream  of  Lake  Stockwell  and  a 
collapse  of  two  or  more  of  these  could  also  impose 
extreme  stresses  on  the  study  dam.  Further,  all 
downstream  dams  are  similarily  classified  as 
significant  hazard. 

e.  Ownership 

The  dam  is  owned  and  operated  by  Y.M.C.A.  Camp 
Ockanickon,  Inc. ,  Medford,  New  Jersey  08055. 
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Their  office  is  iocated  on  an  unnamed  access  road 
just  to  the  north  of  the  study  dam. 

f.  Purpose  of  Dam 

The  lake  impounded  by  the  dam  is  used  solely  for 
recreational  purposes. 

g.  Design  and  Construction  History 

The  first  dam  and  lake  for  recreational  camp  use 
was  reportedly  built  in  1926,  making  use  of  an 
existing  structure  that  originally  provided  power 
for  a  sawmill.  In  1934,  installation  of 
embankment  and  spillway  in  its  approximate  present 
form  followed  plans  by  the  State  of  New  Jersey 
Civil  Works  Administration  Project  No.  2195,  dated 
April,  1934.  State  Water  Policy  Commission 
records  contain  an  application  by  Camp  Ockanickon 
for  its  repair  or  reconstruction  dated  July  26, 
1947,  accompanied  by  a  drawing  by  Arthur  C.  Ladow 
entitled  "Flood  Gate  and  Dam,  Camp  Ockanickon, 
Medford,  New  Jersey".  This  work  reportedly 
repaired  flood  damage  to  the  dam  and  work  was 
presumably  accomplished  shortly  after  approval 
of  the  application  in  October  of  the  same  year. 
There  are  no  later  records. 

h.  Normal  Operating  Procedures 

Operation  and  maintenance  of  the  dam  and  lake  is 
carried  out  by  the  Y.M.C.A.  groundskeeping  staff 
as  part  of  their  overall  duties.  Regulation  of 
the  water  level  requires  manual  adjustment  and 
coordination  with  both  upstream  and  downstream 
owners  (see  Section  4). 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  overall  drainage  area  for  Lake  Stockwell  dam 
is  5.05  square  miles  which  includes  1.55  square 
miles  impounded  by  the  Upper  Stokes  Dam. 

b.  Discharge  at  Dam  Site 

The  spillway  discharge  capacity  with  the  reservoir 
at  crest  elevation  is  calculated  to  be  approxi¬ 
mately  515  cfs.  No  discharge  records  are 
available. 
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c.  Elevation  (Above  M.S.L.) 

Top  of  dam  -  +75 

Recreation  pool  -  +72  (spillway  crest) 

Normal  backwater  -  +68  (lower  lake) 

Streambed  at  center  line  of  dam  -  +63.2+ 

d.  Reservoir 

Length  of  recreation  pool  -  3200  feet 
Length  of  maximum  pool  -  3700  feet 

e.  Storage 

Recreation  pool  -  61  acre-feet 
Top  of  dam  -  176  acre-feet 

f.  Reservoir  Surface 

Recreation  pool  -  23  acres 
Top  of  dam  -  53  acres 

g.  Dam 

Type  -  Earth  embankment  with  timber  drop  box 
inlet  spillway 
Length  -  260  feet 
Height  -  12  feet 

Freeboard  between  normal  reservoir  and  top  of 
dam  -  3  feet 
Top  width  -  20  feet 
Side  slopes  -  Varies  (1H:1V) 

Zoning  -  Composition  and  compactness  unknown 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway 

Type  -  Timber  weir  drop  inlet 
Length  of  weir  -  16’  (overall) 

Effective  length  -  14.9' 

j.  Regulating  Outlets 


None 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


The  only  information  available  for  design  review  were 
original  blueprints  of  the  1934  spillway  plan  and 
microfilm  copies  of  the  subsequent  construction  dated 
1947.  The  spillway  is  founded  on  timber  piles  and 
protected  from  undercutting  by  wood  T&G  sheeting  on  all 
sides.  Further  search  of  the  records  of  the  State 
Division  of  Water  Resources  revealed  nothing  on  file  of 
a  technical  nature.  Regarding  the  geotechnical  aspects, 
the  dam  is  situated  along  an  undulating  interstream 
divide  covered  with  recent  silt  and  sand  alluvium  with 
some  clay  and  a  significant  amount  of  organic  matter 
near  the  surface.  Its  depth  is  indicated  as  usually  in 
excess  of  ten  feet.  Underlying  the  alluvium,  and 
existing  as  surficial  soil  beyond  the  stream  divide  is 
the  Kirkwood  Sand  formation.  This  soil  is  a  fine 
micaceous  quartz  sand  with  interbedded  silty  sand 
layers.  Depth  to  bedrock  is  greater  than  100  feet. 

2.2  CONSTRUCTION 

Little  information  was  obtained  regarding  the  actual 
construction  as  no  as-built  plans  were  available.  Prom 
the  record  and  verbal  accounts,  no  significant 
modifications  have  been  made  since  the  1947 
reconstruction. 

2.3  OPERATION 


See  Section  4. 

2.4  EVALUATION 


a.  Availability 

In  view  of  the  dam  assessment  and  recommendations 
contained  in  Section  7,  it  is  believed  that 
sufficient  engineering  data  is  available  for  the 
following  assessment. 

b.  Adequacy 

In  view  of  the  dam  assessment  and  recommendations 
contained  in  Section  7,  it  is  felt  the  field 
inspection  provided  adequate  engineering  data  upon 
which  to  base  a  reliable  assessment. 
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Validity 

The  validity  of  the  1934  and  1947  plans  is  not 
challenged  and  is  accepted  without  recourse  to 
further  investigations. 


6 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspection  was  conducted  on  12 
November,  1979,  at  which  time  the  water  level  of 
the  lake  was  near  its  normal  elevation,  producing 
a  moderate  flow  over  the  spillway  weir.  Both  the 
relatively  narrow  configuration  of  the  spillway 
box  and  the  flow,  as  well  as  the  fairly  high  water 
level,  prevented  close  inspection  of  the  spillway 
walls.  The  outlet  was  entirely  inaccessible, 
being  submerged  (even  below  the  low  water  of  the 
downstream  pool  at  the  time  of  inspection) . 

b.  Dam 


The  roadway  embankment,  which  forms  the  greater 
part  of  the  dam,  was  assessed  to  be  in  a  solid  and 
stable  condition  although  both  upstream  and 
downstream  slopes  are  heavily  wooded  and 
irregular.  Slopes  vary  from  a  nominal  1H:1V  of 
the  reconstruction  plan  to  the  much  steeper  ones 
indicated  on  the  original  1934  print.  The  crest 
is  the  main  access  road  to  the  camp,  and  is  in 
fairly  good  condition  although  unpaved.  The 
horizontal  alignment  seems  even  including 
abutments,  and  the  sandy  surface  is  slightly  lower 
than  the  brush  covered  shoulders.  Numerous  small 
trees  (4"  to  10"  diameter)  are  scattered  through 
the  heavy  brush  on  both  slopes.  The  narrower  and 
lower  (12'  x  1-1/2')  embankment  that  continues  to 
the  left  abutment  along  the  heavily  wooded 
shoreline  includes  the  rough-graded  auxiliary 
spillway  zone.  Some  seepage  is  evident  in  the 
forested  area  below  this  part  of  the  embankment 
even  in  the  roadway,  and  appears  to  be  a  chronic 
problem.  Major  erosion  problems  were  also  noted 
on  the  downstream  slope  at  the  spillway,  where 
large  gullies  have  apparently  been  recently 
filled.  This  erosion  could  be  a  function  of  the 
lack  of  vegetation  on  this  steep  slope  of 
cohesionless  soil,  and  be  prevented  from  becoming 
even  worse  by  the  tendency  of  runoff  to  follow  the 
well  defined  roadway  depression.  No  riprap  is 
evident  at  this  or  other  points  along  the 
embankment  slopes. 


Appurtenant  Structures 


The  spillway  is  located  near  the  center  of  the 
roadway  portion  of  the  embankment.  Its  intake  is 
a  narrow,  vertical  timber  box,  8  feet  by  2-1/2 
feet,  that  rises  from  the  toe  of  the  embankment 
slope  and  stands  apart  from  the  exposed  upper 
slope.  The  broad  side  (facing  the  lake)  serves  as 
the  adjustable  spillway  with  removable  flashboards 
but  its  length  is  effectively  doubled  with  high 
water  when  the  fixed,  but  open  back  face  also 
overflows.  Water  overflowing  through  this 
vertical  structure  is  carried  in  a  horizontal 
sluiceway  continuation  of  the  same  construction 
and  dimensions.  It  crosses  at  the  base  of  the 
embankment  at  right  angles  to  discharge  into  the 
downstream  channel  or  pool  and  appears  to  lie  well 
below  the  surface  of  the  normal  tailwater 
elevation  of  the  lower  lake.  The  entire  structure 
is  supported  on  a  timber  frame  mudsill  which  in 
turn  rests  on  vertical  timber  bearing  piles  that 
penetrate  into  the  underlying  sand.  Upstream, 
center,  and  downstream  tongue  and  groove  cutoff 
walls  complete  the  spillway  structure.  A  major 
difficulty  of  the  inspection  was  that  very  little 
of  the  spillway  could  be  examined  regarding  its 
condition.  The  auxiliary  spillway,  as  previously 
noted,  is  simply  an  overflow  zone  near  the  left 
abutment.  An  attempt  to  minimize  damage  to  the 
road  in  the  seepage  area  of  this  zone  is  the 
installation  of  a  10  inch  diameter  cross  drain. 

Reservoir 

Lake  Stockwell  has  a  stable  shoreline,  and  gentle 
slopes  covered  with  trees  and  brush.  The  water 
was  clear  at  the  time  it  was  inspected,  and  there 
was  no  indication  of  any  accumulation  of  debris. 
The  status  of  the  lake  bottom  and  possible  silting 
near  the  spillway  is  not  known.  A  number  of  dams 
lie  further  upstream,  from  the  one  at  Squaw  Lake 
and  other  smaller  ones  on  the  main  stream  to  Upper 
Stokes  and  a  series  of  others  on  a  large 
tributary. 

Downstream  Channel 

Lake  Stockwell  drains  directly  into  Papoose  Lake, 
a  smaller  pool  between  it  and  the  Upper  Aetna 
reservoir.  At  the  time  of  inspection,  this  lake 
was  quite  low  but  still  covered  the  spillway 


/iiiill!»iiiiil|(  jiinlulllllliiiii. 


outlet.  At  normal  levels  it  is  fairly  shallow  and 
of  limited  capacity  within  its  heavily  wooded 
shoreline.  Some  large  riprap  in  the  form  of  chunks 
of  broken  concrete  effectively  resist  scour  at  the 
point  of  discharge  from  Lake  Stockwell.  Head 
differential  as  measured  was  5.5  feet.  There  are 
few  houses  on  the  shores  of  Papoose  Lake,  but  many 
along  the  banks  of  Upper  and  Lower  Aetna  Lakes. 
Davy  Crockett  Dam,  which  impounds  Papoose  Lake, 
reportedly  was  overtopped  and  breached  some 
7  years  ago. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  not  observed  in  action  by 
the  inspection  team,  but  were  discussed  at  some  length 
with  the  owner's  representative  responsible  for  them. 
Control  of  the  lake  level  is  exercised  as  necessary  for 
effects  of  storms,  or  for  maintenance  or  repairs. 
Occasional  large  scale  effort,  such  as  periodic 
clearing  of  debris,  is  performed  with  temporary  work 
crews,  and  normal  operations  by  one  or  more  full  time 
personnel. 

4.2  MAINTENANCE  OF  DAM 

Little  major  maintenance  has  been  carried  out  at  the 
dam  recently  except  for  the  removal  of  debris  and  dead 
timber  along  the  ustream  slopes.  The  crest  roadway  is 
fairly  well  maintained  and  erosion  gullies  at  the 
spillway  outlet  were  filled.  The  roadway  aas  been 
recently  regraded  by  a  motorized  road  grader  and  is  in 
fair  condition. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  apparent  recent  maintenance  was  evident,  but  repair 
or  clearing  of  the  spillway  was  reported  to  be 
performed  as  it  becomes  necessary. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

An  informal  system  of  communication  exists  among 
individuals  responsible  for  some  of  the  larger  lakes  of 
the  chain  of  ten  or  more  dams  within  this  tributary. 

It  apparently  fun  .ons  well  enough  between  Stockwell 
and  the  two  Aetna  kes  downstream,  and  with  the  owner 
of  the  Squaw  Lake  m  immediately  upstream. 

4 . 5  EVALUATION 


Present  procedures  indicate  that  the  dnm  is  closely 
monitored  by  the  Y.M.C.A.  Chief  of  Maintenance  as  part 
of  his  overall  responsibilities.  He,  along  with  his 
staff,  conduct  a  well-managed  operation  and  is  fully 
aware  of  what  is  needed.  A  more  formal  warning  system 
should  exist,  to  alert  local  Civil  Defense  and 
downstream  municipal  authorities  of  any  danger  due  to 
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abnormal  conditions  and  there  should  be  some  resolution 
of  the  lack  of  information  from  upstream.  In  addition, 
itemized  inspection  by  the  State  Division  of  Water 
Resources  is  not  done  on  an  annual  basis  permitting 
gradual  deterioration  of  this  and  other  dams.  The  last 
recorded  inspection  obtained  took  place  nine  years  ago 
(see  Section  7) . 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

In  accordance  with  the  criteria  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  it  has 
been  determined  that  Lake  Stockwell  Dam  is  small 
in  size  and  of  significant  hazard.  Accordingly,  a 
100-year  frequency  event  was  selected  as  the 
design  storm.  An  inflow  hydrograph  for  the 
drainage  area  of  Lake  Stockwell.  below  Upper 
Stokes  Dam,  was  calculated  using  precipitation 
data  from  Technical  Paper  40  and  NOAA  Technical 
Memorandum  NWS  Hydro-35.  The  routed  outflow  from 
Upper  Stokes  Dam  was  added  to  the  Lake  Stockwell 
inflow,  since  Upper  Stokes  Dam  lies  immediately 
upstream  and  within  the  overall  drainage  basin  of 
Lake  Stockwell.  The  total  inflow  was  then  routed 
through  Lake  Stockwell. 

The  inflow  to  the  lake  for  the  selected  100-year 
storm  was  computed  utilizing  the  HEC-1  computer 
program.  The  calculated  peak  flow  to  Lake 
Stockwell  was  6862  cfs,  and  routing  reduced  the 
peak  to  5378  cfs.  The  maximum  spillway  discharge 
capacity  before  overtopping  the  dam  is 
approximately  515  cfs.  Thus,  the  spillway  can 
accommodate  only  10%  of  the  design  flood,  and  is 
therefore  considered  inadequate. 

b.  Experience  Data 

There  are  no  stream  flow  records  available  for 
Rancocas  Branch  contributing  to  Lake  Stockwell. 

The  most  recent  repair  application.  No.  423 
(31-91),  dated  July  26,  1947,  indicated  a  spillway 
capacity  of  145  cfs  and  an  estimated  flood  flow  of 
56  cfs  per  square  mile  drainage  area.  This 
indicates  that  the  design  flood  flow  could  have 
been  derived  from  the  New  Jersey  Flood  Runoff 
Index  Curves,  Low  South  Jersey  Curve  for  a 
frequency  period  of  5  years,  which  has  been 
estimated  to  be  82%  of  the  15  year  value. 


c.  Visual  Observation 

The  spillway  appears  to  function  satisfactorily  at 
normal  and  low  flows.  At  high  flows  the  roadway 
embankment  above  the  spillway  is  apparently 
easily  overtopped.  In  addition  to  overtopping  at 
the  dam  and  spillway  structure  it  was  also 
observed  that  road  overtopping  must  occur  at  a 
lower  point  in  the  roadway,  away  from  the  vicinity 
of  the  dam,  this  point  acting  as  an  auxiliary 
spillway. 

d.  Overtopping  Potential 

Since  the  spillway  structure  has  a  very  limited 
capacity,  the  100-year  frequency  flood  computed  in 
the  hydrologic  analysis  herein  will  produce  a 
theoretical  water  surface  elevation  of  3.4*  above 
the  dam  crest. 

e.  Drawdown 

The  lake  can  be  dewatered  down  to  the  stream  bed 
elevation  of  +63.2  in  approximately  10  hours. 

This  can  be  accomplished  by  removing  the 
flashboards  on  the  outflow  structure.  The  flow 
will  then  be  controlled  by  the  culvert  portion  of 
the  structure,  at  a  steady  rate  determined  by  an 
assumed  steady  differential  head  of  4’  between  the 
lake  elevation  and  the  downstream  water  surface 
elevation. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

The  roadway  embankment  appears  stable  in  spite  of 
the  steep,  irregular  slopes,  due  primarily  to 
the  thick  cover  of  trees  and  brush.  The  eroded, 
open  slope  area  above  the  spillway  outlet  shows 
severe  previous  scouring  and  could  be  subject  to 
more  serious  effects  leading  to  a  complete  breach 
if  the  dam  should  be  overtopped.  The  heavily 
wooded  embankment  is  very  stable  and  because  a 
part  functions  as  an  auxiliary  spillway,  this 
helps  to  reduce  the  possibility  of  the  entire 
roadway  being  overtopped.  However,  the  downstream 
wooded  area  below  it  exhibits  persistent  seepage. 
The  cross  sectional  dimensions  of  the  embankment 
are  believed  to  provide  an  adequate  safety  factor 
regarding  stability.  The  overall  alignment  and 
condition  of  the  spillway  structure  is  fairly  good 
and  it  appears  to  be  performing  adequately,  but  a 
more  thorough  examination  is  needed,  which  can 
only  be  done  by  dewatering  both  lakes.  A  few 
rotted  pieces  at  the  exposed  top  of  the  drop  inlet 
should  be  replaced.  Little  is  known  about  the 
condition  of  the  upstream  channel  or  lake  bed,  but 
the  downstream  channel  seems  satisfactory  and 
reasonably  well  protected. 

b.  Design  and  Construction  Data 

The  two  engineering  drawings-  dated  1934  and  1947, 
furnish  sufficient  data  to  evaluate  the  spillway 
structure  although  no  details  are  available  on  its 
actual  original  construction  or  repair.  Although 
nothing  is  knov/n  about  the  embankment  beyond  the 
indication  of  a  central  sand  core  on  the  earlier 
plan,  it  appears  to  be  well-compacted  and  in 
adequate  condition  except  for  the  exposed  areas  on 
the  downstream  slope.  Further  observations  would 
be  required  to  verify  the  source  and  extent  of 
observed  seepage. 

c.  Operating  Records 

No  formal  operating  records  exist  and  the  dam  has 
apparently  been  inspected  only  once  within  the 
last  ten  years.  It  appears  to  have  operated 


satisfactorily  since  its  1947  modification,  but 
may  have  experienced  severe  damage  just  prior  to 
both  instances  of  construction  activity  on  the 
present  spillway.  The  smaller  dam  below  this  one 
was  reportedly  overtopped  and  breached  about  7 
years  ago. 

Post  Construction  Changes 

No  changes  have  been  made  since  the  1947 
reconstruction. 

Seismic  Stability 

The  dam  appears  to  have  an  adequate  factor  of 
safety  against  static  loadings  and  experience 
indicates  that  it  will  therefore  have  adequate 
stability  against  Seismic  Zone  1  dynamic  loadings. 
The  maximum  embankment  height  is  so  little  that  it 
will  have  negligible  vulnerability  due  to 
earthquake  loadings. 


SECTION  7  -  A3SESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety 

Subject  to  the  inherent  limitations  of  the  Phase  I 
visual  inspection.  Lake  St.ockwell  Dam  is 
classified  as  being  in  a  sound  and  overall  fair 
condition.  Except  for  observed  seepage  and 
localized  downstream  erosion,  no  seriously 
detrimental  findings  were  revealed  in  this 
inspection  to  render  a  questionable  judgement  as 
to  structural  stability.  Overtopping  of  the 
roadway  at  the  main  spillway  location  could 
seriously  damage  or  breach  the  embankment,  but  the 
potential  for  this  is  countered  to  some  extent  by 
effectiveness  of  the  auxiliary  spillway.  It  was 
impossible  to  examine  the  existing  spillway 
structure  with  any  degree  of  thoroughness  due  to 
its  particular  configuration  and  fairly  high  water 
level  at  the  time  of  inspection.  No  significant 
increase  in  spillway  capacity  could  be  invisioned 
short  of  major  construction.  However,  in  summary, 
the  dam  is  adjudged  to  be  in  a  fair  overall 
condition. 

b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I 
inspection  is  deemed  to  be  adequate  for  a 
realistic  assessment  despite  a  lack  of  detail 
regarding  actual  construction.  No  surveys  or 
inspections  have  been  recorded  since  1970  and  the 
dam  has  undergone  some  deterioration  since  that 
time. 

c.  Urgency 

Further  investigation  is  recommended  to  be 
undertaken  in  the  future  to  ado  pi^v-ision  to 
knowledge  about  the  dam  and  its  potential 
behavior.  Any  abrupt  failure  of  this  dam  could 
cause  damage  to  one  or  more  downstream  dams, 
and  could  threaten  several  homes  and  possibly  some 
lives.  However,  in  view  of  the  operating 
record  for  several  decades,  it  is  recommended  this 
be  undertaken  in  the  future. 


d.  Necessity  for  Further  Study 

The  present  structural  condition  of  the  existing 
spillway  structure  must  be  further  determined  with 
greater  thoroughness  and  accuracy,  which  will 
require  examination  during  periods  of  lower 
water  levels  both  up  and  downstream.  Condition 
of  the  lake  bed  near  the  dam  and  of  the 
down-stream  channel  can  be  observed  at  the  same 
time  as  well  as  the  seepage  near  the  abutments. 
Adequacy  of  the  spillway  structure  and 
the  auxiliary  spillway  zone  should  be  evaluated 
for  various  cases  that  take  into  account  the 
probable  effects  of  upstream  dam  failures. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 


It  is  recommended  that  further  engineering  studies  be 
initiated  in  the  near  future  as  the  dam  is  classified 
in  the  significant  hazard  category  and  its  spillway 
hydraulic  capacity  is  inadequate. 

a.  Recommendations 

•  The  downstream  slope  of  the  dam  embankment  at 
the  spillway  should  be  regraded,  compacted, 
and  topped  with  suitable  slope  paving. 

•  Necessary  repairs  should  be  made  to  the 
timber  spillway  as  dictated  by  subsequent 
inspections . 

•  Remove  all  dead  trees  and  root  systems. 

b.  O&M  Maintenance  and  Procedures 

In  the  near  future  the  owner  should  develop 
written  operating  procedures  and  a  periodic 
maintenance  plan  to  insure  the  safety  of  the  dam. 
Additionally,  a  more  formal  warning  system  should 
be  established  with  all  the  lake  owners  along  this 
tributary. 
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RIPRAP  FAILURES  No  riprap  evident- 


DRAINS  None 


EMERGENCY  GATE 


BR1DCE  AND  PIERS 


BORROW  SOURCES-  unknown 


MAINTENANCE  None  available 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA, 

ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  5.05  square  miles _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  72  MSL  (61  acre-feet) _ 

ELEVATION  TO?  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  75  MSL  (176  acre-feet) 
ELEVATION  MAXIMUM  DESIGN  POOL: 


ELEVATION  TOP  DAM:  75  MSL _ ____ 

CREST : _ _ 

a.  Elevation  MSL _ _ 

b.  Type  Earth  embankment  with  timber  drop  inlet- spillway _ 

c.  Width  20  feet _ _ 

d.  Length  260  feet _ _ _ _ 

e.  Location  Spillover _ _ 

f.  Number  and  Type  of  Gates  _ _ 

OUTLET  WORKS: _ _ 

a.  Type  Timber  weir  drop  inlet _ _ _ _ 

b.  Location  Center  of  roadway  embankment _ _ 

c.  Entrance  inverts  72  MSL _ _ _ 

d.  Exit  inverts  63. 2±  MSL _ 

e.  Emergency  draindown  facilities  Flashboards  on  front  face  of  spillway 

HYDROMETEOROLOGICAL  GAGES:  None _ 

a .  Type  _ 

b.  Location _ _ 

c.  Records _ _ 

MAXIMUM  NON- DAMAGING  DISCHARGE-  515  cfs _ _ 
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